Background: The treatment of trauma victims is a complex multi-professional task in a stressful environment. We previously found that trauma team members perceive leadership as the most important human factor. The aim of the present study was to assess the experience and education of Norwegian trauma team leaders, and allow them to describe their perceived educational needs. Methods: We conducted an anonymous descriptive study using a point prevalence methodology based on written questionnaires. All 45 hospitals in Norway receiving severely injured trauma victims were contacted on a randomly selected weeknight during November 2009. Team leaders were asked to specify what trauma related training programs they had participated in, how much experience they had, and what further training they wished, if any. Results: Response rate was 82%. Slightly more than half of the team leaders were residents. The median working experience as a surgeon among team leaders was 7.5 years. Sixty-eight percent had participated in multiprofessional training in non-technical skills, while 54% had passed the advanced trauma life support(ATLS) course. Fifty-one percent were trained in damage control surgery. A median of one course per team leader was needed to comply with the new proposed national standards. Team leaders considered training in damage control surgery the most needed educational objective. Conclusions: Level of experience among team leaders was highly variable and their educational background insufficient according to international and proposed national standards. Proposed national standards should be urgently implemented to ensure equal access to high quality trauma care.
Background
Trauma is the leading cause of death among individuals younger than 35 years of age in Norway [1] . Several studies indicate that some of these deaths can be prevented [2] [3] [4] [5] . The treatment of trauma victims is a complex, multi-professional task in a stressful environment, and patient outcome is dependent on correct decisions and priorities undertaken at the right time. Trauma teams, which are specialised groups of doctors, nurses, and other personnel aimed at improving trauma care, were introduced in the early 1970s [6] . Teamwork now plays an important role in assuring patient safety [7] .
Although trauma team composition varies, the trauma team is invariably led by a team leader, and in most Norwegian hospitals the team leader is a surgeon.
In a previous study, we found that leadership was perceived as the most important human factor by trauma team members [8] . In this qualitative study, team members and leaders revealed that the ideal leader should be an experienced surgeon, have extensive knowledge of trauma care, communicate clearly, and radiate confidence. We also found that the team considered experience a key prerequisite for functional leadership. However, we were surprised to find that several of the team leaders interviewed were inexperienced and had little knowledge of trauma care. Team leaders stated that more experience and better training are important to them in order to become better leaders.
Norway has 45 hospitals designated to receive severely injured patients [9] . This is due to geography, demography, and politics, despite a population of less than 5 million inhabitants. The hospitals vary from minor community hospitals to university hospitals. While a well-developed air ambulance system is available, weather and logistics regularly prohibit or delay patient transfer [10] . University hospitals function as regional trauma centres, but all of the 45 hospitals are expected to perform initial trauma care [11] . All hospitals receiving severely injured trauma patients have predefined trauma teams [12, 13] and have surgeons with specialist accreditation on call, although they may be on call from their home.
There are no national requirements for trauma team composition in Norway and standards for team leaders do not exist [14] . This may partly explain the variability in experience level among trauma team leaders. Surgeons may have team leader obligations in a hospital for several years without gaining a significant amount of experience treating trauma patients. Even in areas with high population density, the amount of experience among doctors in the trauma team will vary. One study showed that even at larger trauma centres in the United States, residents do not get enough experience in operative treatment of trauma patients [15] .
Guidelines for trauma care in Norway have been proposed but not yet implemented in all regions, as this is dependent on local political processes. A national working group developed standards for hospitals intending to receive and treat victims of major injury in 2007, and provided specified requirements for trauma team leaders [14] . Although the proposal requires different skills and training at different hospital levels, the expectations of the team leader (and the anaesthesiologist) are similar. They should both be certified in Advanced Trauma Life Support (ATLS). All team members should preferably have similar skills training, appropriate to their profession. The team leader or his consultant on call should be trained in emergency haemostatic surgery. All team members should regularly participate in team training focusing on non-technical skills, such as communication, cooperation, leadership, and decision-making. These requirements are comparable to those defined by the American College of Surgeons Committee on Trauma in the "Resources for the optimal care of the injured patient" [16] .
There seems to be a mismatch between expectations of team leaders from team members and a reported lack of skills and knowledge from some team leaders. As this was a surprising finding in the previous qualitative study, which was not aimed to be representative, we saw a need for a better description of the present status concerning trauma team leaders in Norway as a starting point for improvement. The newly proposed standards for Norway made a natural reference for comparison between the present state and what would be desirable. The aim of the present study was to assess the experience and education of Norwegian trauma team leaders, and allow them to describe their perceived educational needs.
Methods

Study design
We conducted a descriptive study using a point prevalence methodology based on written questionnaires.
Data collection and sampling
We contacted all 45 hospitals in Norway receiving severely injured trauma victims on a randomly selected week night during November 2009. We asked the coordinator in the emergency department (ED) for the name of the trauma team leader on call on that specific night. In the following weeks, we mailed all team leaders a questionnaire. Not all EDs were reached on the first attempt, and a follow-up call was performed on a similar week night eight weeks later.
The questionnaire consisted of the following items:
Professional experience
Team leaders were characterised as certified specialists or still in training. Their present specialty was asked for, as was length of experience in that specialty and as a trauma team leader.
Education
Team leaders were asked to specify which traumarelated training programs they had participated in. We focused on three different types of training programs: 1. Training in skills concerning the initial examination and treatment of trauma patients (ATLS).
2. Training in emergency haemostatic surgery/damage control surgery.
3. Multi-professional team training in non-technical skills, such as communication, cooperation, leadership, and decision-making.
Approval
The Norwegian Social Science Data Services (ref. 22098) approved the study. The Regional Committee for Medical Research (Health Region North) did not consider any need for approval, given the nature of the study (2009/106-14). The questionnaire was anonymous, and no answers could be traced to individual respondents or hospitals.
Results
Responses were received from 37 of 45 possible team leaders at the 45 hospitals receiving severely injured patients at the time of the study, for a response rate of 82%. Twenty of the 37 teams (54%) were led by residents. Surgeons or surgical residents were trauma team leaders in 31 of 37 hospitals (84%); of the remaining team leaders, three were orthopaedists, two were surgeons and orthopaedists (double specialty), and one was an anaesthesiologist. Team leaders had a median of 7.5 years of experience in their specialty, (interquartile range (IQR) 4 -19). Four team leaders had less than one year of experience in their specialty. Seven teams were led by team leaders with less than one year of experience as a trauma team leader.
Team leaders were asked whether they felt sufficiently experienced to act as a team leader. Five of 36 (14%) responding team leaders reported insufficient experience to undertake the obligation as a team leader. When asked about training, 17 of 34 respondents (50%) answered that they felt they had sufficient training, while the other half felt a need for further courses to act as a team leader.
Sixty-eight percent of the team leaders had participated in multi-professional team training courses focusing on non-technical skills, such as communication, cooperation, leadership, and decision-making. Fifty-four percent had passed the ATLS course and 51% were trained in damage control surgery (Figure 1 ).
We asked the participants which training program they considered most needed to improve their trauma readiness. Ten out of 26 answered that training in haemostatic damage control surgery were most needed, while ATLS course participation was rated second most important. Several informants pointed out the need for minimal standards and regular training as important for trauma readiness.
Seven of 37 team leaders (19%) fulfilled the proposed Norwegian trauma system standards concerning individual skills as described in the Introduction. In total, the 37 team leaders were lacking 46 courses to reach the recommended level. We found a need for a median of 1 course (IQR 1-2) per team leader.
Discussion
This study found great variability in experience level among Norwegian trauma team leaders. Due to geography and demographics, it is likely that team leaders in some Norwegian hospitals seldom treat severely injured patients. Lack of everyday exposure to these patients makes the need for training much more important. We found that many trauma team leaders have had several courses in different aspects of trauma care. However, the complexity of trauma treatment depends on a leader with knowledge of leadership and teamwork, as well as principles of examination and prioritization [7] . This background is incorporated into the proposed national standards that define three different courses: haemostatic damage control trauma surgery, teamwork, and non-technical skills training in teams. In our group of respondents, only a minority fulfilled these standards.
In a previous study, we found that trauma knowledge, experience, and training were perceived as key factors of good leadership [8] , and Hansen et al. found that team leaders have a subjective improvement in trauma skills after training in haemostatic surgery [17] . A Danish study indicated that inexperienced team leaders lack the ability to delegate tasks to other team members [18] . In Norwegian trauma teams, the leader might be one of the least experienced members of the team. Høyer et al. [18] suggest emphasizing leadership and communication in the education of junior residents, which might provide inexperienced team leaders with the ability to lead the team while also making use of more experienced team members. There are good reasons to believe that trauma team leaders with only short practical experience and little training in trauma surgery and team work are unlikely to perform optimally [19] . This might lead to negative consequences not only for the team leader and members, but may also affect patient outcomes.
There are no national requirements for training of Norwegian trauma team leaders, and the proposed national standard [14] is a natural starting point to assess educational needs. To educate this group of 37 team leaders to the recommended level, 46 courses were needed. If the average surgeon on call completes one night shift a week, we have stipulated a need of 392 course participants to bring all team leaders in all Norwegian hospitals up to the proposed acceptable standard. A great majority of the residents have passed ATLS training but need more training in damage control surgery. We claim that this is a manageable challenge, and it is therefore realistic to introduce the proposed standards to Norwegian hospitals. Even when the leaders have completed the three different courses, further education will be required. To maintain readiness, the proposed national standard suggests that courses in damage control surgery be repeated every third to fifth year, and that regular team training in non-technical skills be repeated on a regular basis, no more than three months after appointment of new team members. Several respondents mentioned repetition and frequent training as key factors.
This study has several limitations. First, this is an observational study and our data are based on two randomly selected days. Although the data does not necessarily depict all Norwegian trauma leaders, there is no reason to believe that data obtained on other nights would be significantly different. One could argue that it is common for only junior staff to be on call during night shifts, and therefore conducting a survey during the night may have biased the results toward less experienced team leaders. On the other hand, conducting the same survey during regular work hours might provide a false sense of the level of experience and training of trauma team leaders. Because the study is based on anonymous questionnaires, there is always a possibility of under-or overreporting of personal skills; however, the anonymous nature and the public acknowledgement that skills are lacking should reduce this bias.
In conclusion, the present state of Norwegian trauma team leader training is clearly insufficient when compared to international criteria such as the American College of Surgeons -Committee on Trauma requirements [16] or the proposed national Norwegian standard [14] .There is a need for intensified training of trauma team leaders; however, the amount of course seats needed is achievable.
